We report the global distribution of the intensities of the K-shell lines from the He-like and H-like ions of S, Ar, Ca and Fe along the Galactic plane. From the profiles, we clearly separate the Galactic center X-ray emission (GCXE) and the Galactic ridge X-ray emission (GRXE). The intensity profiles of the He-like Kα lines of S, Ar, Ca and Fe along the Galactic plane are approximately similar with each other, while not for the H-like Lyα lines. In particular, the profiles of H-like Lyα of S and Fe show remarkable contrast; a large excess of Fe and almost no excess of S lines in the GCXE compared to the GRXE. Although the prominent K-shell lines are represented by ∼1 keV and ∼7 keV temperature plasmas, these two temperatures are not equal between the GCXE and GRXE. In fact, the spectral analysis of the GCXE and GRXE revealed that the ∼1 keV plasma in the GCXE has lower temperature than that in the GRXE, and vice versa for the ∼7 keV plasma.
Introduction
The HEAO-1 satellite discovered unresolved X-ray emissions from the inner disk of the Milky Way (Worrall et al. 1982) , which were designated as the Galactic ridge Xray emission (GRXE). The EXOSAT satellite found that the GRXE was extended by about ±60
• in the longitude and ±1
• -2 • in the latitude (Warwick et al. 1985) . The Tenma satellite discovered a strong emission line at the energy of about 6.7 keV (the 6.7-keV line) in the GRXE (Koyama et al. 1986b ). The Ginga satellite made survey observations along the Galactic plane with the 6.7-keV line, and found a prominent peak at the Galactic center extending about 1
• (Galactic center X-ray emission, GCXE; Koyama et al. 1989 , Yamauchi et al. 1990 , Yamauchi & Koyama 1993 . Subsequently, the 6.7-keV line was found to consist of three lines at 6.4, 6.7 and 7 .0 keV, which are Kα lines of neutral Kα, He-like Kα, and H-like Lyα of irons, respectively (Koyama et al. 1996 , Ebisawa et al 2008 .
The strong He-like Kα and H-like Lyα lines of iron indicate the presence of hot plasma with a temperature of kT ∼5-10 keV. Two possibilities of the origin of the hot plasma have been proposed by many authors. One is true diffuse plasma which fills in the Galactic plane. A problem of this scenario is the energy source. The total energy of the plasma is estimated to be ∼ 10 56 erg. Such a high-temperature plasma cannot be gravitationally bounded in the Galactic plane. The escape time scale is estimated to be a few times 10 5 yr. Thus huge energy input (∼0.1 supernova yr −1 ) is required to keep the plasma (e.g. Koyama et al. 1986a) . The other possibility is that the GCXE and GRXE are superposition of unresolved faint X-ray point sources (Revnivtsev et al. 2009 ). However, point sources with iron lines, like cataclysmic variables and active binaries, cannot explain large equivalent widths of the iron lines in the GCXE and GRXE (e.g. Yamauchi et al. 2009 ). Also the spatial distribution of the He-like Kα line of iron shows a larger excess than the stellar mass distribution at the Galactic center region (Uchiyama et al. 2011) . True origin would be a mixture of diffuse plasma and point sources, but the mixing ratios are unclear both for the GRXE and GCXE (see Muno et al. 2004 , Ebisawa et al. 2005 , Revnivtsev et al. 2007 , Revnivtsev et al. 2009 ).
Spectral and spatial structures of the GCXE and GRXE plasmas are key information to reveal the origins. Kaneda et al. (1997) found that the GRXE consists of two plasmas of about 0.8 and 7 keV temperatures. Similar two-or multi-temperature structures were revealed for the GCXE (Muno et al. 2004 , Ryu et al. 2009 , Nobukawa et al. 2010 ) and the intermediate region between the GCXE and GRXE (Yuasa et al. 2012) . The intensity ratio of the Helike and H-like lines from the same atom gives the plasma temperature responsible for these line emissions. Thus the two plasmas structures in the GCXE and GRXE, in the temperature and mixing ratio, would be resolved by the line intensities from many elements and their ratios of the same atom. This paper reports the intensity profiles along the Galactic plane in the He-like Kα and H-like Lyα for S, Ar, Ca and Fe for the first time. Based on the profiles, we discuss possible origins for the GCXE and GRXE. In this paper, uncertainties are quoted at the 1σ confidence range unless otherwise stated.
Observations and Data Reduction
The observations were made with the X-ray Imaging Spectrometer (XIS; Koyama et al. 2007a ) on the focal plane of the X-ray telescope (XRT; Serlemitsos et al. 2007 ) onboard the Suzaku satellite (Mitsuda et al. 2007 ). The XIS contains four sets of X-ray CCD camera systems (XIS 0, 1, 2, and 3). XIS 0, 2, and 3 have front-illuminated (FI) CCDs, while XIS 1 has a back-illuminated (BI) CCD. The XIS 2 has been out of function since November 2006. Although the CCD chips were significantly degraded by on-orbit particle radiation, the XIS performance had been calibrated well with the checker-flag charge-injection method (Nakajima et al. 2008 , Ozawa et al. 2009 ) until October 2006, and since then, it has been restored with the spaced-row charge-injection method (Prigozhin et al. 2008 , Uchiyama et al. 2009 ). As a result, the energy resolutions were kept within 130-180 eV (FWHM) at 5.9 keV during the observations.
In this paper, we included the data of the series of the Key and Large projects and many ordinary proposals targeted on the Galactic center region. The early reports on the results from these observations are found in the published papers (e.g. Koyama et al. 2007c , Yuasa et al. 2012 . As for the GRXE, one can refer to the papers by Ebisawa et al (2008) and Yamauchi et al. (2009) . In addition to these data, we collected all the archival Suzaku observations targeted on the Galactic plane of |b| < 5
• between August 2005 and March 2011.
We downloaded all the archival data of |b| < 5
• from ISAS DARTS 1 , then the data reductions were made uniformly on all the data-sets including previously published data-sets. We used the pipeline-processed cleaned data provided by the DARTS site, and made images of the respective data in the 0.5-4 keV and 4-10 keV bands. Based on the X-ray images, we selected the fields with no bright point or diffuse sources. The selected data are listed in table 1. In the following analyses (next section), the raw Xray spectra including the cosmic X-ray background (CXB) were made from the central area with a circle of 8.
′ 9 radius by subtracting the NXB with the same COR of the source data. The non X-ray background (NXB) spectra sorted by the cut-off rigidity (COR) were made from the many data sets pointing to the night earth using xisnxbgen (Tawa et al. 2008) Using xissimarfgen (Ishisaki et al. 2007 ) and xisrmfgen, the effective area of the XRT and the response of the XIS were calculated, and ancillary response files and redistribution matrix files were made for respective observations. Since the responses of the FIs are almost the same, we merged the FI spectra. The BI data were not used because the NXB flux is high above the Fe line 1 http://darts.jaxa.jp/ bands.
Analyses

The Line Intensities
We made the NXB-subtracted X-ray spectra of the GCXE and GRXE, and found many prominent lines as is shown in figure 7 for example. From the center energies, we identified these lines as the K-shell lines from He-and H-like Ne, Mg, Si, S, Ar, Ca and Fe ions. We also identified a prominent K-shell line from neutral Fe (Fe I Kα). According to Ryu et al. (2009) , especially in the Galactic center region, the foreground emission dominates below the 2 keV band. In order to avoid the contamination of the foreground emission and to extract the line intensities from the GCXE and GRXE, we separately fitted the spectra in the 2.3-5 and 5-8 keV bands with a phenomenological model, an absorbed power-law continuum plus nine (for the 2.3-5 keV band) or four (for the 5-8 keV band) narrow Gaussians.
The line center energies of the Gaussians were fixed to be 2. Smith et al. (2001; APEC model) and Kaastra & Mewe (1993) . The intensities of the lines were left free except for Fe I Kβ, which was fixed to 0.125 times that of the Fe I Kα line according to Kaastra & Mewe (1993) . The normalization, photon index, and interstellar absorption in the absorbed powerlaw component were also left free. The cross section of the photoelectric absorption was obtained from Morrison & McCammon (1983) . Using the phenomenological model, we obtained the intensities of the He-like Kα and H-like Lyα lines of S, Ar, Ca, and Fe. We also extracted the intensities in the 2.3-5 keV and 5-8 keV bands, and that of Fe I Kα line. An example of the spectra and the best-fit models is shown in figure 1.
Intensity profiles of the continuums and lines
Using the best-fit intensities, we constructed the line intensity distributions along the Galactic plane as a function of angular distance from the Galactic center (Sgr A * ). In the following description, we adopted a new coordinate as (l * ,b * ) = (l + 0.
• 056, b + 0.
• 046), where the origin of this coordinate (l * ,b * ) = (0 • ,0 • ) is the position of Sgr A * (Reid & Brunthaler 2004) and the b * = 0
• line corresponds to the Galactic plane.
The line intensity profiles were fitted with a phenomenological model given by
where the first and the second terms of the right side of equation 1 represent the intensity profiles of the GCXE and GRXE, respectively. The parameters l C and l R are the e-folding scale lengths along the Galactic plane, while the parameters b C and b R are the e-folding scale heights perpendicular to the Galactic plane, for the GCXE and GRXE, respectively.
At first, we fitted the line intensity profiles with free parameters of I C , I R , l C , l R , b C and b R for all the elements independently. Then the parameters for S XV Kα and Fe XXV Kα were well constrained with relatively small errors, while those of the other lines had large errors. In detail, the scale heights b C and b R for S XVI Lyα, Ar XVII Kα and Ca XIX Kα were ∼ 0.
• 4 and 4
• , near to the same values of S XV Kα. Those for Ar XVIII Lyα, Ca XX Lyα, and Fe XXVI Lyα were ∼ 0.
• 3 and 3
• , near to the same values of Fe XXV Kα. We therefore linked these parameters with two groups; "S XV Kα" and "Fe XXV Kα" groups, as shown in table 2. The spectral analyses in the next section support that the two groups roughly correspond to the low temperature plasma (LP) and high temperature plasma (HP), respectively (see figure 7) . Finally, we re-fitted the line intensity profiles simultaneously with the constraints mentioned above. Then all the profiles were still nicely described with the two-exponential model (equation 1) within reasonable errors of the relevant parameters. The best-fit parameters are summarized in table 2.
For the S and Fe lines, the intensity normalizations of the GCXE and GRXE (I C and I R ) were well determined. The ratios of Fe XXVI Lyα to Fe XXV Kα (Lyα/Kα) are 0.45 ± 0.06 and 0.20 ± 0.08 in the GCXE and GRXE, respectively, which indicate the plasma temperatures are respectively ∼ 8 and ∼ 5 keV, respectively. On the other hand, those of S XVI Lyα to S XV Kα are < 0.09 and 0.37 ± 0.14 in the GCXE and GRXE, respectively. Therefore the respective plasma temperatures are kT < 1 keV and kT ∼ 1.3-1.6 keV. These facts support that the GCXE and GRXE consist of, at least, two-temperature plasmas as already reported by the previous works (see introduction).
The Fe I Kα line should be emitted by cold neutral matter and have a different origin from the above thermal lines. Therefore we fitted its intensity profile separately. We also fitted the intensity profiles of the 2.3-5 and 5-8 keV bands with the same phenomenological model but including the contribution of the CXB. The spectrum and intensity of the CXB were estimated according to Kushino et al. (2002) with an absorption of N H = 6 × 10 22 cm −2 (Ebisawa et al. 2001 , Yamauchi et al. 2009 ). These best-fit parameters are also listed in table 2. The intensity distributions of S, Ar, Ca and Fe along the Galactic plane were shown in figures 2 and 3. Also the 2.3-5 keV and 5-8 keV band intensities are given in figure  4 together with the best-fit models. In these figures, all the data points were multiplied by factors of I(l * , 0)/I(l * , b * ) to correct the intensity dependence along the latitude.
From figures 1, 2 and table 1, we demonstrate a clear separation of the GCXE and GRXE. The GCXE is concentrated near the Galactic center (Sgr A * ) with e-folding parameters of about 0.
• 6 (l C in table 2) along the longitude. The latitude extension (b C ; scale height) is about 0.
• 2-0.
• 4. The GRXE is more extended with the e-folding [Vol. , Table 2 . Best-fit parameters of the two-exponential model. parameters of ∼50
• in the longitude and the scale heights of about 1
• -5
• in the latitude . The intensities at the center from the GCXE and GRXE are given with the parameters I C and I R , respectively. In order to see systematic trends of the I C /I R ratios, we plotted the ratio in figure 5 as a function of atomic number. For the He-like Kα lines, all the elements have roughly equal values of I C /I R ∼ 10-20, while the H-like Lyα lines are largely scattered among the elements. These phenomena are not due to the difference of interstellar absorption (N H ) between the GCXE and GRXE, because the He-like Kα and H-like Lyα lines show different trends. The observed S line intensities may be reduced by the large N H . The averaged N H of the GCXE and GRXE are 6 × 10 22 and 4 × 10 22 cm −2 , respectively (see section 3.3). Then the Kα lines are absorbed by 80% and 66%, while S XVI Lyα lines are 70% and 55%, for the GCXE and GRXE, respectively. Thus the correction factors on the ratio of I C /I R due to the N H absorption are 1.7 and 1.5 for the GCXE and GRXE, respectively, and hence give no significant change on the trends in figure 4 .
A remarkable contrast is found in the profiles of the Fe XXVI Lyα and S XVI Lyα lines. The I C /I R of S XVI Lyα is ∼1 and hence there is no clear excess of S XVI Lyα in the GCXE, while that of Fe XXVI Lyα is ∼34 times larger than that in the GRXE. These structures may be attributable to a complex plasma structure in the GCXE and GRXE (see discussion).
The complex plasma structure is also noted in the intensity ratios of H-like Lyα/He-like Kα for the elements in the GCXE and GRXE ( figure 6 ). This figure indicates that the ionization states of S, Ar and Ca are higher in the plasma of the GRXE than those in the GCXE, while visa versa for the ionization state of Fe. In the next section, we present a quantitative analysis for the complexity of the GCXE and GRXE plasmas. 
Two-temperature structures for the GCXE and GRXE
Since we were able to divide the GCXE and GRXE regions in the line-intensity distributions, mean X-ray spectra of the GCXE and GRXE were separately made using the data sets from the regions of (|l| < 1
• , |b| < 0.
• 5) and (|l| > 2
• 5), respectively. Although we selected data regions with no-bright source by eyes (section 2), some faint sources might contaminate the selected data. To exclude this possibly contaminated data, we calculated standard deviations of (I data − I model )/I model , where I data and I model are the continuum intensities of the data and the predicted values by the best-fit two-exponential model, in the 2.3-5 keV and 5-8 keV bands (figure 4). The standard deviations (1σ) are 0.34 (2.3-5 keV) and 0.24 (5-8 keV) . We excluded the data whose intensities were over the 2σ range in the either 2.3-5 keV or 5-8 keV band. The data used to make the mean spectra are indicated in the last column of table 1. The wide-band spectra of the GCXE and GRXE in the 0.5-10 keV band are given in figure 7 with the black and red marks, respectively. The total exposures of the spectra are 948 (GCXE) and 526 (GRXE) ks.
We see that both of the spectra have a common component below ∼1.2 keV. We fitted the 0.5-1.2 keV band spectra with two-temperature plasmas. The best-fit temperatures are 0.09 ± 0.01 and 0.59 ± 0.01 keV. In this paragraph, errors are estimated at the 90% confidence ranges. The abundance and absorption column density are Z = 0.05 ± 0.01 solar and N H = 5.6(±0.5) × 10 21 cm −2 , respectively. The 0.5-1.2 keV intensities are 1.1×10 −6 and 9.7 ×10 −7 ph. cm −2 s −1 arcmin −2 for the 0.09 and 0.59 keV components, respectively. As we found from the fitting with the phenomenological model (section 3.1), the intensity ratios of the He-like Kα and H-like Lyα are different from element to element. The ratios are also different from the GCXE to the GRXE. These facts indicate that the K-shell lines from various atoms cannot be explained by one-temperature plasma but multi-temperature components are required. To investigate the origins of the GCXE and GRXE, we fitted the spectra with a physical model in the relevant energy range of 2.3-10 keV. These fits include the foreground emission with fixed intensity and shape given in figure 7 .
Including the Fe I Kα (6.4 keV) line, the plasma needs at least three-temperature components, which are representative for the emission lines of the 6.4 keV (Fe I Kα, cold matter), the 2.45 keV (S XV Kα, low temperature plasma: LP), and the 6.7 keV (Fe XXV Kα, high temperature plasma: HP). Also the spectra include the cosmic X-ray background (CXB). Thus minimum requirements are that the spectra compose of the following four components;
1. High temperature plasma (HP) responsible for the 6.7-keV line. 2. Low temperature plasma (LP) responsible for the 2.45-keV line. 3. Cold matter (CM) component that emits the 6.4-keV line.
The cosmic X-ray background (CXB).
We combined the HP and LP and defined as the thermal plasma (TP) given by;
where APEC is an optically thin-thermal plasma model by Smith et al. (2001) , and APEC1 and APEC2 represent the HP and LP, respectively. The component 3 possibly originates from bombardment of X-rays, electrons, or protons on cold interstellar gas. We designated as the cold matter component (CM) as;
where narrow Gaussians, Gaussian1 and Gaussian2, represent Fe I Kα and Kβ lines, respectively. The line center energy and intensity of Gaussian2 were linked to 1.103 and 0.125 times of those of Gaussian1 (Kaastra & Mewe 1993) . The cosmic X-ray background is compiled by Kushino et al. (2002) as;
. (4) These components are the subject of absorption, and hence our model to fit the data is;
where Abs1 is interstellar absorption toward the GCXE or GRXE, and Abs2 is intra-cloud absorption which emits neutral iron lines. The Abs1 multiplies twice on the CXB component because the CXB suffers from interstellar absorption (Abs1) two times: those by the front and back sides of the TP component. Nobukawa et al. (2010) successfully decomposed the GCXE plasma into the similar components of equation 5. Therefore, we applied this model (equation 5) for the GCXE and GRXE separately. The temperatures of APEC1 and APEC2 were left free, but the abundances are collectively linked, keeping the ratio proportional to the solar abundance (Anders & Grevesse 1989) . However the Ar, Ca and Ni lines in the GCXE and the Ar line in the GRXE show excess over the models, we hence made the abundances of these elements free.
For the fitting of the GRXE spectrum in the component 3, photon index and equivalent width (EW) of Fe I Kα (EW 6.4 ) were fixed to the best-fit values of the GCXE. The absorption (Abs2) was fixed to be 0 because there is no particularly dense molecular cloud in the GRXE region and thus we assumed that intra-cloud absorption is ignorable. The fitting results for the GCXE and GRXE are shown in figure 8 , and the best-fit parameters are listed in table 3. .89 * The uncertainties show the 90% errors. † Emission measure of the plasma, which is proportional to n e n H V , where n e and n H are electron and hydrogen densities, respectively, while V is the volume of plasma.
Discussion
The intensity ratios of the He-like Kα and the H-like Lyα are different from element to element, and the intensity ratios of these lines in the GCXE are different from the GRXE. The thermal components responsible for these lines are decomposed into, at least two components, the low temperature plasma (LP) and high temperature plasma (HP). The LP temperature in the GRXE is higher than that in the GCXE, while vice versa for the HP. These complex structures indicate that the origins of the GCXE and GRXE would be a mixture of at least two sources with different temperatures. We separately discuss the origins of the HP and LP although these may be closely related.
The high temperature plasma (HP)
The most representative feature for the HP is the Fe XXV Kα line. Revnivtsev et al. (2009) resolved about 90% of the Fe Kα line at (l, b) = (0.
• 1, −1.
• 4) into many point sources. This position is outside of the GCXE and rather in the GRXE (see figure 4 in Uchiyama et al. 2011) . We therefore start the discussion with the assumption that the origin of the HP in the GRXE (not GCXE) may be the superposition of point sources. Uchiyama et al. (2011) compared the Fe XXV Kα line distribution with the stellar mass distribution (SMD) and found that the GCXE shows 3.8-19 times excess over the SMD that is normalized to the GRXE region. Since our observational results are essentially the same (but more extended), we will follow the discussion in Uchiyama et al. (2011) .
The most probable candidate sources for the Fe XXV Kα line are cataclysmic variables (CVs) and active binaries (ABs) (e.g. Yuasa et al. 2012) , because their spectra are represented by a high-temperature plasma with large equivalent widths of the 6.7 keV (Fe XXV Kα; hereafter, EW 6.7 ) and 6.97 keV lines (Fe XXVI Lyα; EW 6.9 ), asso- ciated with the 6.4 keV (Fe I Kα; EW 6.4 ) line, which are similar to those of the GRXE. The mean EW 6.4 , EW 6.7 and EW 6.9 of the X-ray bright CVs in the luminosity range of 10 30−33 erg s −1 are ∼100 eV, ∼200 eV and ∼100 eV, respectively (Ezuka & Ishida 1999 , Rana et al. 2006 . We further analyzed the Suzaku archive of ABs and found that their mean EW 6.4 , EW 6.7 and EW 6.9 are ∼ 60 eV, ∼560 eV and ∼80 eV, respectively. On the other hand, our result (figure 8) shows that the mean EW 6.4 , EW 6.7 and EW 6.9 in the GRXE are ∼110 eV, ∼490 eV and ∼110 eV, respectively. Thus, any mixture of the bright X-ray CVs and ABs cannot explain EW 6.7 , EW 6.4 and EW 6.9 of the GRXE simultaneously. In order to explain by unresolved point sources, we need faint sources with lager equivalent widths of iron than those of the well-known CVs and ABs.
Unlike the GRXE, the majority of the GCXE has not been resolved into the point sources (Muno et al. 2004 , Revnivtsev et al. 2007 ). Furthermore, the line intensity ratio of Fe XXVI Lyα/Fe XXV Kα is significantly larger in the GCXE than in the GRXE (see figure 6) . Abundances are also different, 1.25 and 0.81 of the solar for the GCXE and GRXE, respectively. Therefore the GCXE is difficult to be explained by the same kind of point sources in the GRXE. We need different type of point sources with higher temperatures and abundances. This may be too artificial, and hence point source origin for the HP in the GCXE may not be favored.
One possibility is that a significant fraction of the HP would come from diffuse optically thin thermal plasma as already proposed by Koyama et al. (2007c) although small fraction of the HP in the GCXE is due to the same point source origin as that in the GRXE. The HP in the GCXE has the scale height of ∼40 pc (0.
• 27) and the temperature of kT ∼7 keV (sound velocity ∼ 1500 km s −1 ), and hence the dynamical age is ∼ 2 × 10 4 yr. The luminosity of the GCXE (5-8 keV) is 6 × 10 35 erg s −1 , and the electron density is estimated to be ∼0.05 cc −1 . Hence the thermal energy of the HP is 1 × 10 53 erg. If the diffuse plasma is made by multiple supernova (SN) explosions, the rate of SNe is estimated to be higher than 5 × 10 −3 yr −1 . Since the mass in the GCXE HP region (∼40 pc × 90 pc) is ∼1% of the total mass of the Galaxy (e.g. Mezger et al. 1996 , Launhardt et al. 2002 , the SNe rate of 5 × 10 −3 yr −1 is unreasonably high (see Diehl et al. 2006 and their supplement). Furthermore, the temperatures of supernova remnants (SNRs) of the age of ∼ 10 4 yr is significantly lower than that of the HP (7 keV) in the GCXE, and hence the multiple-SN scenario would be unlikely.
Other possibility is that the HP in the GCXE may be made by violent flares of Sgr A * as suggested by Koyama et al. (1996) . To produce such a high temperature (∼7 keV) and large scale (∼40 pc × 90 pc) plasma, many big flares would be necessary within the past 10 4 yr. The most recent big flare may be that in some 100 years ago at Sgr A * , which is well established by time variability of the 6.4 keV line from molecular clouds (Muno et al. 2007 , Koyama et al. 2008 , Ponti et al. 2010 , Capelli et al. 2011 , Capelli et al. 2012 . Looking back to the older ages, the recent discovery of the "Fermi Bubble" (Su et al. 2010 ) may be responsible to some fraction of the HP.
The low temperature plasma (LP)
The low temperature plasma (LP) in the GRXE has been already reported by Kaneda et al. (1997) . Our results are based on more extended and high quality data. The spatial distribution (scale length) of the LP is almost the same as the HP, but the scale height is larger than the HP. Kaneda et al. (1997) also reported a larger scale height of LP than that of HP, however their analysis did not separate the foreground emission of kT = 0.6 keV from the LP (see figure 7) , thus their scale height of the LP may be a subject of significant errors. Similar but slightly different LP is also found from the GCXE with the scale height is significantly larger than that of the HP Using the best-fit distribution and plasma parameters, we estimated that the luminosity (2.3-5 keV) , density and total energy of the LP in the GCXE are 5 × 10 35 erg s −1 , [Vol. , 0.07 cc −1 and 1 × 10 52 erg, respectively. In the GRXE, they are 6 × 10 37 erg s −1 , 2 × 10 −3 cc −1 and 5 × 10 55 erg, respectively. From the LP temperature of kT ∼1 keV (sound velocity ∼600 km s −1 ) and the scale heights of ∼ 55 pc (b C ∼ 0.
• 4) and 550 pc (b R ∼ 4 • ), the dynamical ages are estimated to be 9 × 10 4 yr and 9 × 10 5 yr, for the GCXE and GRXE, respectively.
The temperature of kT ∼1 keV is typically found in young and intermediate aged SNRs, and hence it may be conceivable that the plasma is due to multiple SNe within the past 10 5 yr. To explain the total energy of the LP, the SN rate of 10 −4 yr −1 and 0.5 yr −1 for the GCXE and GRXE would be required, respectively. For the GCXE, this number is not unreasonable. For the GRXE, the multiple-SN scenario alone is difficult to explain its origin. However, unlike the Fe Kα line, Revnivtsev et al. (2009) resolved less than 50% of the low energy band of the GRXE to point sources (see figure 2 in their paper), and hence the point source fraction in the LP in the GRXE would be smaller than those in the HP. Still some fraction of the LP in the GRXE would be due to point sources. Most probable candidate would be dwarf M stars (dMs), because these exhibit coronal activities with ∼1 keV plasma and the number density is very high (Masui et al. 2009 ).
Fe I Kα emissions
This paper mainly targets highly ionized lines but we also comment about Fe I Kα line emissions a little. Clumpy and bright Fe I Kα line emissions in the Galactic center region have been studied well since the ASCA satellite (e.g. Koyama et al. 1996) . Their origin is thought to be X-ray reflection nebulae (XRNe) irradiated by the past X-ray flare of Sgr A * due to their large EWs (EW 6.4 ∼ 1 keV) and time variability (e.g. Koyama et al. 2007b . In this paper, we excluded these previously reported XRN regions from the GCXE spectra, and the EW to the associated continuum (EW 6.4 ∼ 460 eV) is smaller than that of the XRN. The origin of the faint Fe I Kα emission in the GCXE might be different from that of the XRNe.
The origin of the Fe I Kα line in the GRXE is also not clear. One may argue that superpositions of CVs is one possibility, because CVs emit not only the Fe XXV Kα but also Fe I Kα lines. However, both the Fe XXV and Fe I Kα lines are hardly to be the same origin, because the scale height of the Fe I Kα line in the GRXE region is significantly smaller than that of the Fe XXV Kα line (see table 2 ).
The relatively smaller EW of EW 6.4 ∼ 460 eV than that of XRNe may prefer the scenario that the origin is due to the interaction between high-energy electrons and interstellar neutral matter (e.g. Yusef-Zadeh et al. 2012 ). More quantitative details are beyond the scope of this paper.
Summery
We summarize the results of this paper as;
